Methods

Phylogenetic trees of P. senegals identified genes
To verify that each of the four genes (Fgf10, Nkx2.1, Tbx4, and Tbx5) were orthologous to those in the model animals, we constructed phylogenetic trees ( Supplementary Fig.   S1 ). We obtained the amino acid sequences of these genes in human (Homo sapiens), mouse (Mus musculus), chicken (Gallus gallus), Xenopus tropicalis, zebrafish (Danio rerio), and medaka (Oryzias latipes) from the NCBI, and the sequences for coelacanth (Latimeria chalumnae) from Ensembl 59 . The sequences were then aligned for each of the four genes, and the parts with low similarity were removed from each alignment. Following this, maximum likelihood phylogenetic trees were constructed with MEGA6 60 using the best-fit substitution models (Nkx2.1, JTT + G;
Fgf10,
LG + G; Tbx4, JTT + I; and Tbx5, JTT + G), with 10,000 bootstrap repetitions and other default parameters.
Comparative analysis of the Tbx4 genomic sequence in several species
For VISTA 61 plots, we identified two Asian arowana (Scleropages formosus ) Tbx4 sequences (Tbx4a and Tbx4b, DDBJ 62 accession number: BR001384 and BR001385) from the whole-genome assemblies of Asian arowana 63 in GenBank.
Aliment of arowana Tbx4a and Tbx4b indicated that Tbx4b is similar to other teleosts
Tbx4, therefor we decided to use Tbx4b for this analysis. Mouse genome with LME was compared with the obtained the genomic sequences of coelacanth, spotted gar (Lepisosteus oculatus) 64 , zebrafish, and medaka from Ensembl and the identified bichir genomic sequence ( Supplementary Fig. S2a) . Aliment of the C-LME conserved regions sequences are shown in Supplementary Fig. S2b .
To obtain more information of C-LME in the actinopterygians and of actinopterygians specific conserved regions, we compared genomic sequences from Ensembl of mouse, gar, arowana, zebrafish, cod (Gadus morhua), tilapia (Oreochromis niloticus), medaka, stickleback (Gasterosteus aculeatus), tetraodon (Tetraodon nigroviridis), and fugu show the peaks of (i) and (ii) but we observed a conserved sequence in (ii).
